Non-small lung cancer · Pembrolizumab · PDL-1 · PDL-1 conversion Abstract Stage III non-small cell lung cancer is a border line stage between localized and metastatic disease. PDL-1 is gaining an important role in the therapeutic arsenal of lung cancer, the most frequent cancer worldwide. We report for the first time a negativation of PDL-1 status in 2 cases of stage IIIA NSCLC with conversion to operable disease after using immunotherapy. The first patient was a 59-year old female diagnosed incidentally to have stage IIIA inoperable NSCLC that was treated with combination chemo-immunotherapy, and converted to operable disease with a negative PD-L1 in the postoperative setting. The second case is that of a 56year old male that also had an inoperable stage IIIA NSCLC treated with chemotherapy first line followed by pembrolizumab at progression, then operated after surgical conversion, with negative PD-L1 postoperatively. In front of these findings, further work should be done to elucidate if the reverse of the PDL-1 status and the conversion to operability were due to the use of immunotherapy or to an incidental finding. If confirmed, it may have a therapeutic impact.
Introduction
Lung cancer is leading cancer mortality and researches are ongoing to improve patient care and treatment efficacy [1] . Lung cancer can be divided into small cell and non-small disease. While little improvement was made in small cell lung cancer (SCLC), major improvement was seen in the management of locally advanced and metastatic non-small cell lung cancer (NSCLC) [2] . Immunotherapy with check point inhibitors, especially programmed death ligand (anti PDL-1), is currently leading innovation in cancer treatment with a major role in the management of metastatic lung cancer [3] and recently in the neoadjuvant setting in operable NSCLC [4] . Standard of care in stage III inoperable NSCLC is currently chemotherapy or concomitant chemoradiotherapy followed by maintenance immunotherapy with Durvalumab [5] .
Hereby we describe the first two initially inoperable non-small cell lung cancer cases that were converted to operable after the use of immunotherapy, along with the negativation of PDL1 post-operatively.
Case Report

Case1
We hereby report the case of a 59-year-old female patient, smoker with chronic bronchitis, diabetes and dyslipidemia. In January 2017, she was found to have a slight infiltration at the apex of the right lung, incidentally while she was admitted for cholecystectomy. The results of a CT scan (computed tomography scan) showed a 21 mm nodule with multiple spiculations spreading in part towards the pleura with a slightly localized thickening. Multiple ganglia were detected in the right paratracheal and the pre-carinal regions, with the largest being of 2 cm. The patient was lost to follow-up until April 2017 when a chest CT scan showed an increase to 2.5 cm in the largest diameter of the tumor with the presence of enlarged lymph nodes in the right paratracheal area, the barety lodge and the supra-aortic area, rendering the tumor inoperable. A bronchoscopy was negative and CT-guided biopsy of the mass revealed a primitive pulmonary adenocarcinoma (transcription terminator factor1 (TTF1) and cytokeratin 7 (CK7) positive), epidermal growth factor receptor (EGFR) and anaplastic lymphoma kinase (ALK) were negative, and PDL-1 significantly positive (60%) using the clone Dako 22C3-Autostainer. EBUS (endobronchial ultrasound biopsy) confirmed the presence of a 2 cm pathologic right paratracheal lymph node (zone 4R). A positron emission tomography/ computed tomography scan (PET CT scan) showed a 2.5 × 2.9 × 2.4 cm mass with SUV (standardized uptake values) max of 10.4, with a large cluster of fluorodeoxyglucose (FDG) avid right paratracheal lymph nodes extending to the carina measuring 4.2 cm in length, SUV max 7.58. Patient was therefore classified as an inoperable stage IIIA (T2N2M0) according to the eight American joint committee on cancer (AJCC) classification. Four cycles of chemoimmunotherapy with pemetrexed 500 mg, carboplatin 300 mg and pembrolizumab 200 mg were given every 21 days between June 2017 and August 2017, after which a radiologic evaluation by CT scan in September 2017 showed a regression of the lobulated and spiculated nodule of the apical segment of the right upper lobe, measuring 22 × 12 mm with decrease in lymph node size. An injected brain MRI (magnetic resonance imaging) was also negative.
After these results, disease was considered stable according to WHO (world health organization) and RECIST 1.1; a decision was therefore taken to continue 4 more cycles of the same chemo-immunotherapy protocol from September to November 2017. After that, a PET CT scan and injected chest CT showed a regression of the mass to 1.4 cm with SUV 2 (72% regression of the tumor compared to initial investigation and a regression of the right paratracheal lymph node to 1.8 cm with SUV max of 5.3). It was therefore decided to continue the treatment with Pembrolizumab monotherapy. EBUS done in January 2018 showed no evidence of disease in lymph nodes.
Pembrolizumab monotherapy was continued until March 2018 where a PET CT scan showed a 1.6-cm mass with SUV max of 1.65. The right paratracheal region showed a stable active adenopathy, measuring 1.5 cm in diameter with a SUV max of 5.15. So the decision was to do right upper lobectomy in April 2018. The pathology report showed an almost complete regression of the carcinomatous proliferation at the level of the main tumor with persistence of a predominantly lepidic carcinomatous focus in the secondary nodule, and 11 negative lymph nodes. The PDL-1 on post-operative tissue was negative. The patient is still in remission 4 months after surgery.
Case 2
The second case is a 56-year old Lebanese male, smoker, that was found in April 2016 to have multiple soft tissue nodules in the left lung on CT scan, the largest of which measuring 1.5 cm. Bronchial biopsy showed a metastatic epithelium of poorly differentiated adenocarcinoma (TTF1 and p63 positive) with rare carcinomatous non-small cells in bronchial wash. PET CT scan in April 2016 showed left upper lobe active mass with small active left hilar lymph node and centimetric adenopathy in the left para-aortic region, the latest were noted as inflammatory or secondary by the radiologist. Injected total body CT scan later on in April showed a 2-cm spiculated nodule in postero-apical segment of left lobe with intimate contact with left pulmonary artery (staged as T4) along with infiltration around the left main bronchus, 3 cm above the carina with no other associated abnormalities. Patient was then classified as IIIA (T4N1M0) inoperable NSCLC according to the eighth AJCC classification. 21 days cycles with Gemcitabine 1,300 mg day 1 and 8 and carboplatin 300 mg day 1 were started and given for 7 cycles. After that, a chest CT scan was done in October 2016 and showed persistence of the previously noted inoperable spiculated mass in the left upper lobe with newly appearing hilar adenopathies with posterior extension reaching lung fissure along with new appearing 7 mm opacity in the right lung at the postero-basal segment. In front of this progression, PD-L1 test was done using IHC staining for Abcam clone on the initial lung tissue and showed 80% PD-L1 expression. So the decision was to start second line therapy in November 2016 with pembrolizumab 200 mg IV administered every 3 weeks. A control CT scan in February 2017 after 4 doses of pembrolizumab were given showed a good response to therapy with regression of the left previously spiculated left lung mass. PET CT scan later on in April 2017 showed stable nonactive lung nodule at left apex with good response to therapy in superior lobe of left lung, 17 mm in diameter with SUV of 4.1 against 23 mm diameter and SUV of 5.1 previously. Injected brain MRI was negative. Immunotherapy was continued and reevaluation was done in august 2017 and disease was stable on CT scan. So decision was also to continue immunotherapy till November 2017 when a PET-CT scan showed a 16 mm opacity with new nodule in posterior segment of upper lobe suggestive of recurrence with active left hilar adenopathy. An MRI of mediastinum was done and showed a 12-mm mass compatible with the known neoplastic process separated this time from left pulmonary artery and aortic arch, in contrast to initial imaging, with presence of left hilar adenopathy. In front of these new findings and the anatomical separation, decision was to do left lobectomy and patient was operated in January 2018. The final pathology report came positive for a moderately differentiated infiltrating lung adenocarcinoma of acinar and papillary types of 1.7 cm in diameter with one positive node out of 4 in aorto-pulmonary window and negative other adenopathies in left bronchus and 3 negative interlobular and hilar nodes. PD-L1 on post-operative tissue was negative using the same Abcam clone. In April 2018, the patient was still off therapy and a total body CT scan done for diffuse whole body pain reported by the patient showed no evidence of recurrent disease. He was diagnosed with a left hip fracture, operated in June 2018, with no evidence of malignancy on bone specimen.
Discussion and Conclusion
Stage III lung cancer is that marginal state, just at the tip, with still regionally confined disease. An inoperable nonmetastatic lung cancer makes treatment decision challenging to both oncologists and surgeons having to elect between curative and palliative approach.
Overall, 2 different issues are to be considered in both cases: the conversion from an inoperable to operable disease and the negativation of PD-L1 after surgery.
First, the conversion of inoperable to operable disease using immunotherapy is unique.
A recently published article stated that immunotherapy was used in the neoadjuvant setting in operable lung cancer replacing chemotherapy induction [4] . In our cases, the use of immunotherapy was not intended to convert to operable disease but was used as a first-line combination in the first patient and as a second-line therapy in the second one after progression. Both patients had locally advanced stage IIIA disease, deemed to be inoperable due to local extension (enlarged lymph nodes in the barety lodge and the supra-aortic area in the first case, and intimate contact of the primary tumor with left pulmonary artery in the second one). Neoadjuvant chemotherapy is not the standard of care in inoperable stage III lung cancer and to our knowledge, there is no published data on surgical conversion after chemotherapy in inoperable stage III lung cancer, although chemotherapy has been used in this setting for many years. This led us to conclude that the surgical conversion may be due to the use of immunotherapy, a fact that has not been previously described with this novel therapy.
Second, the negativation of PD-L1 status post-systemic therapy is also unique. In fact, previous studies have reported changes in the PD-L1 after anti-cancer treatments [6, 7] including concomitant chemo-radiotherapy modality [8, 9] and platinum based chemotherapy [10] . However, no studies included any immunotherapy in this setting and no reports were found stating a clear negativation of PD-L1 status (in our cases, from 60% and 80% to less than 1%, defined as negative, and more specifically a zero tumor proportion score). We are not sure of the exact time of conversion to negative PD-L1, neither the reason behind it. It might have occurred due to chemotherapy alone or as an immunotherapy related effect, or due to combination/sequencing. If a biopsy was done before immunotherapy in the second case, we could have an idea about the time of negativation. It is also worth to note that the negative results were rechecked by the pathologist in order to avoid a false conclusion.
In front of these multiple observations and especially the conversion to PDL-1 negative status, further studies should be done in stage III inoperable lung cancers to define the exact role of immunotherapy as induction protocol leading to a better outcome in this subcategory of patients.
